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Many people were involved
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A few pictures
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From engineering drawings to Geant4 detector
construction
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A few event display (10 GeV particle)

Protons | Electrons
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The most relevant terminology

One tower

Figure 3: HCal tower layout viewed from the front both for H1 and H2.

Each tower is equal
one readout channel

(i.e., 16 towers for
the inner and the
same for the outer)
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Total material budget
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Total Material Thickness
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Figure 9: Total material thickness in units of interaction length ()\;) for the HCal prototype,
obtained from simulation with geantinos.
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A few important variables

E.,;s is the visible energy deposited in the scintillators.
Einvis is the energy deposited in the absorbers, which can not be seen experimentally.

Eieax includes the energy leakage at the back of the calorimeters, lateral or sideway energy
leakage, and the energy with the escaped particles.

sampling fraction factor (SF) is the ratio between the visible energy and total de-
posited energy

Evis
Evis + Einvis’
which is usually determined by the minimum ionization muons.

SF =

shower center of gravity (CG) is calculated as

i B

CG = |
DY

where 7: and E%? are the position and energv loss of track hit i.
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Sampling fraction factor
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The second method of determining the sample fraction factor is given as follows:

dE /dxz(p) x L(scint)
dE /dx(p) x L(scint) + dE /dx(p) x L(abs)’

SE =

Figure 19: Sampling fraction factors calculated using muons at different energy from simu-
lation.
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Calibration with cosmic rays

Cosmic Ray

Figure 31: Event display for a cosmic ray event in the HCal prototype.
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Cosmic ray spectra (Inner HCal) from simu
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Cosmic ray data spectra (Inner)
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Energy reconstruction in towers

Once the mtegrated ADC signal 1s determined properly, it 1s relatively easy to evaluate
the deposited energy as follows

E(ch) = I(ch) x Eiey""{ch) , (5)
ADCggsme(ch) x SF(muon)

where Ecosmw(ch) 1s the total deposited energy extracted from the Geant4 simulation, ADC C‘jg;m“
is the integrated ADC measured from the cosmic data, SF(muon) is the muon sampling frac-
tion factor calculated by using the Geant4 simulation. In order to remove detector noise,
minimum threshold value cut ( = 15 MeV) is applied to E(ch) in calculating the total

deposited energy.
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Simulation and Data Comparison
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15t Hcal Prototype Results
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* Energy resolutions from GEANT4 simulation result and test beam
measurement are comparable.
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New HCal Prototype Detector

J. Haggerty

43.04
[1093.1)

* Two segments (inner and outer), 20 layers of steel/scintillator plates
in each segment.
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Cosmic Ray Calibration at IR ?

It can be simulated for sure !
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For Inner tower 6
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Figure 38: Event displays of cosmic ray simulation (left panel), and signal in H1 tower 6.
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